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Electical Signal 
Analog to Sound 
May be Digital or Analog/ 
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Signal Conversion, Analysis and Shaping 
Based on Speaker / Enclosure and 
Preference Model 
*Present Art (Equalization) 
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Fig. 1 
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Input Signal 
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Prior Art 
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Input Signal Adjusted to Correct for Speaker Enclosure 
Distortions:i.e., Frequency response due to resonances, 
antiresonances, and phase errors in multi-driver systems 
due to alignment errors of sound emitters 
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Input Signal Optionally Corrected for Room Distortions: 
i.e. Frequency response due to resonances and 
antiresonances 
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Input Signal Optionally Adjusted to User Preferences 
i.e. Reduction / Enhancement of Bass, Mid-Tone Emphasis 
for Speech / Song, Hi Frequency Emphasis for hearing 
challenged, etc... 
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Adjustment of Signal for Multi-Driver System 
i.e. Phase Preserving Band Pass filter for Super Tweeter, 
Tweeter, Mid-Range, Bass, Sub-Bass, etc.. 



Signal to Output Amplifier 




12 



Fig. 2 
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Fig. 3 
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May be Digital or 
Analog 



202 



Signal Conversion, Analysis and 
Shaping 

Based on Speaker / Enclosure and 
Preference Model 
*Present Art (Equalization) 




Output Signal Modulator 
with PSID adjustment 
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Output Signal Analyzer 
Based on Power Controller / 
Voice Coil Models 
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Power Supply Voltage- 
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To Back EMF Sensor 



To Coil Current Sensor 
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Power Switch(s) to 
Voice Coil / 
Transducer 
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Power Supply 




Speaker Assembly 



Fig. 4 
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Audio source input 
signal digital format 
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Surroundings (room) 
acoustic model 
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Speaker enclosure 
acoustic model 
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transducer model 
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BL calculation from coil 
current and back EMF 
voltage 
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Modulator for current 
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Fig. 5 
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Generate digital models 
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Calibrate sound reproduction 
system 



Deploy speaker to generate 
sound 
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Fig. 5A 
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Converted input_ 
signal 



Back EMF sensor 
Current sensor 



Input signal analyzed to determine if 
sound pressure level to be effected 
by driver is within mechanical limits 
of driver, else normalized to driver 
limits. 







Driver current is calculated. 







Delta Back EMF is compared to 
delta current to calculate the BL 
factor to adjust output power. 



Signal to output 
signal modulator 



Fig. 6 
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Output analyzer 
signal 



Current (force) signal from output 
analyzer is compared to power/ 

time limits of transducer to 
prevent its destruction and safe 
signal is output. 
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Output signal is modulated by 
high frequency drive signal. 



Drive signal 



-> Signal to output 
power switch(es) 



Fig. 7 



